Introduction
Allanite, which is a fairly common accessory mineral in the regionally metamorphosed Precambrian metasedimentary rocks of the Horn area of the southern Bighorn Mountains, Wyoming ( fig. 1 ), is present in sufficient amounts in certain structurally concordant calc-silicate rocks to form deposits of some economic interest. One occurrence, characterized by a radiometric anomaly of as much as 18 times background levels, has been examined in detail as part of a U.S. Geological Survey program to identify various types of potential thorium, uranium, and rare-earth element resources. No other occurrences of this type have yet been found in this area.
The allanite occurrence is located on private land owned by Wallace Ramsbottom of Kay Cee, Wyoming. It is located near lat 43°59'25"N., long 106°52'30"W. in the north-central part of the Horn ( fig. 1 ), a blocklike uplift separated from the central Bighorn Mountain mass. A small pit was opened on the radiometric anomaly in 1955 and 300 tons of rock were shipped to a processing plant in Casper, Wyoming. Details of the milling are unknown. Hose (1954) mentioned the allanite occurrence and listed some of the minerals present. The geology of the Horn area has been studied by Palmquist (1965 Palmquist ( , 1967 . The area was visited by Sargent in 1958 who prepared a detailed geologic map and studied the mineralogy of the allanite occurrence (Sargent, 1960) . Armbrustmacher visited the area briefly in 1976 and further sampled the allanite occurrence. Palmquist (1965 Palmquist ( , 1967 and the Horn area has been placed in structural perspective by Hoppin and Jennings (1971) .
The Precambrian regionally metamorphosed metasedimentary rocks of the Horn area, members of the staurolite-quartz subfacies of the almandine amphibolite facies (Fyfe and others, 1958) , consist primarily of quartzfeldspar gneiss with subordinate amounts of quartz-plagioclase gneiss, feldspar gneiss, amphibolite, foliated marble, pegmatite, and the allanitebearing calc-silicate rock. Mineralogy of these rocks is given in Contacts between foliated marble and all other rock types are commonly sharp and even.
The quartz-feldspar pegmatite contains plagioclase somewhat more sodic ( An 5-lo) t *ian q uartz -felspar gneiss. Graphic intergrowth of quartz and microcline microperthite is locally well developed. The grain size of the major constituents ranges from about 0.5 to 3 in. Cataclastic texture is very common; mortar structure is developed around both quartz and feldspar and bent feldspar lamallae are common. Quartz is generally serrate at its borders and appears to be the oldest mineral. Pegmatites occur parallel to or cut across the foliation of all other rock types in the area. Although their thicknesses range from less than one inch to 10 feet, they average less than 1.5 feet.
Fine-grained border phases and gradational contacts are common where the pegmatites cut quartz-feldspar gneisses. Crosscutting pegmatites commonly strike approximately N. 80° E., and dip 15°-50° southeast. and has a mottled color distribution due to great variation in birefringence and crude zonation. This color variation, light to dark yellowish brown and pale to medium green, may represent differences in degree of alteration or metamictization or both. Allanite usually occurs in small masses with dicussate texture but can also be homogeneously dispersed. It can be present in amounts exceeding 10 percent by volume. Most of the thorium, uranium, and rare-earth elements in the calc-silicate rocks (Table 2 ) reside in the allanite.
Some of the geochemical characteristics of the calc-silicate rocks (Table 2 ) are similar to those of carbonatites. The large amounts of rare-earth elements, niobium, barium, strontium, thorium, and other elements are found in both the calc-silicates and the carbonatites. Many other characteristics of carbonatites, such as their intrusive nature, fenitized host rocks, associated alkaline rock complexes, and other characteristics (LeBas, 1981) , are not found in the calc-silicate rocks. The concordant nature of the calc-silicate rocks is also strong argument against a hydrothermal origin. The lack of associated intrusive igneous rocks weakens a contact metasomatic origin of the calcsilicate rocks even though they superficially resemble tactites or skarns.
Field relationships (Sargent, 1960) strongly favor formation of the calcsilicate rock in place by regional metamorphism of impure argillaceous dolomite. The thorium, uranium, and rare-earth elements were probably enriched through a process of metamorphic differentiation not specified by the data presented here.
Partial chemical analyses of calc-silicate rocks (Table 2) show abundant rare-earth elements, thorium, and uranium; average values are 4.44 percent total REE, 0.03 percent radium-equivalent uranium (0.0355 UO), and 0.06 
